The genus Physalis L. belonging to the family Solanaceae comprises of about 100 species (Willis 1966) . Species delimitation and identification has become a dif ficult proposition in this complex taxon, in view of the infra specific variation and overlapping boundaries that exist between different species (Venkateswarlu and Raja Rao 1977 , 1979a , b and Raja Rao 1979 . In this genus the somatic chromo somes are short and their study at metaphase has not yielded profitable information towards an understanding of species differentiation. Therefore it was thought that a study of the chromosome morphology at the pachytene stage of meiosis where chromosomes are more extended than at mitotic metaphase and often present char acteristic features, might offer some positive clues to the problem of species differen tiation for comparative studies (Venkateswarlu 1962) . With this objective pachy tene chromosome morphology of some species of Physalis has already been worked out in our laboratory (Venkateswarlu and Raja Rao 1977 , 1979a , b, Raja Rao 1979 . The present study reports on the morphology of pachytene chromosomes in P. lanceifolia Nees and it is hoped that this analysis and identification of pachy tene chromosomes will eventually aid in assigning linkage groups to specific chro mosomes.
Materials and methods
Seeds of Physalis lanceifolia were obtained from the Royal Botanical Gardens, Copenhagen, Denmark and a population was raised in the Botany Experimental Farm of the Andhra University, Waltair. Flower buds were fixed in 1:3 acetic acid and alcohol mixture between 7:30AM and 8:30AM. Standard acetocar mine smears were made to study the PMC meiosis. Chromosomes were measured according to the method employed for P. pubescens (Venkateswarlu and Raja Rao 1979a) . For purposes of the description of the chromosomes with reference to their centromeric positions the classification of arm ratios (SA/LA), adapted for P.
pubescens (Venkateswarlu and Raja Rao 1979a ) was employed.
Results and discussion P. lanceifolia is a diploid with 2n=24. At pachytene stage all the twelve pairs of chromosomes could be traced from end to end with a fair degree of accuracy in three cells. However in six cells about ten chromosome pairs could be followed from end to end . A tentative chromosomal map was first constructed from the three cells and then individual chromosomes from other cells were subsequently chromosomes of the diploid P. lanceifolia at the pachytene stage exhibit the following features: i) Presence of a well defined centromere , ii) Presence of deeply stained h eterochromatic segments flanking both sides of the centromere and followed by lightly stained euchromatic segments. Differentiation of chromosomes into hetero chromatic and euchromatic segments with an abrupt transition between these seg ments in the arms of all chromosomes is a feature common to all the species of Physalis so far investigated (Venkateswarlu and Raja Rao 1977 , 1979a , b and Raja Rao 1979 . A similar situation was observed in Physalis and Solanum by Got tschalk (1954) and Ramanna and Prakken in tomato (1967) . The present study re vealed that each pachytene bivalent had a distinct structural pattern. Total length of the chromosomes, arm ratio and the relative length of the heterochromatic and euchromatic segments provide criteria for identifying the chromosomes of the com - (1929) and subsequently by several others (see Venkateswarlu 1962) . The chromo somes varied between 26.00 microns for chromosome one to 13.55 microns for chromosomes 12 and no significant length difference is noticeable between any two successively numbered chromosomes except chromosomes 8 and 9 (Table 1) . The longest chromosome is approximately twice as long as the shortest chromosome (chromosome 12). Chromosome 11 bears the nucleolus orgnaising region on the totally heterochromatic short arm. In the majority of the chromosomes of the Cytologia 49 complement the heterochromatic segments are longer than the euchromatic segments .
Figs. 1 and la represent the photomicrography of the full complement of 12 chro mosomes and the explanatory diagram respectively. Fig. 2 is an idiogram con structed on the basis of the data presented in Table 1 .
Diagnostic features of individual chromosomes
Chromosome 1:-Longest in the set and has a submedian centromere .
The heterochromatic and euchromatic segments are more or less equal in the long arm and the heterochromatic segment is slightly longer in the short arm . Chromosome 5:-This resembles chromosome 4 in length. The hetero chromatic segment is three times longer than the euchromatic segment in the long arm and are more or less equally distributed in the short arm. Centro mere is median in position.
Chromosome 6:-Has a nearly submedian centromere. The euchro matic segment is more than twice the length of heterochromatic segment in the long arm and is slightly longer in the short arm.
Chromosome 7:-The centromere is submedian in position. The hete rochromatic segment in the long arm is more than twice the length of euchro matic segment while they are more or less equal in the short arm.
Chromosome 8:-Has a submedian centromere. The heterochromatic segment is nearly three times longer than the euchromatic segment in the long arm and they are more or less equal in the short arm.
Chromosome 9:-Chromosome with a submedian centromere. The heterochromatic segment is about two and a half times longer than the euchro matic segment and is also slightly longer in the short arm.
Chromosome 10:-Centromere is submedian in position. The hetero chromatic segment is slightly longer in the long arm and is shorter in the short arm.
Chromosome 11:-It is easily recognised by its attachment to the nucle olus and by its subterminal centromere. The nucleolus organiser is in the short arm which is entirely heterochromatic. No chiasma formation was observed to take place in the short arm. A check for the shape of this bivalent was made at diakinesis in about 300 PMCs. Such bivalents all had a rod shape configuration. This also leads to the probability that chiasma formation is limited to only one arm and probably the long arm which also has the euchro matic segment.
Chromosome 12:-This is the shortest chromosome in the complement and has a submedian centromere. The heterochromatic segments on both the arms are slightly longer than the euchromatic segments.
The chromosome complement of P. lanceifolia comprises of two chromosomes with median, eight with submedian and two with subterminal centromeres. In size the complement of P. lanceifolia resembled that of P. pubescens, a view point also shared by Menzel (1951) basing on her karyotypic studies. However the proportion of heterochromatic content to its euchromatic content is much higher than in P. pubescens. The average S/T ratio is 0.35 also in agreement with the findings of Menzel (1951) Summary Pachytene chromosome morphology of the haploid complement of P. lance ifolia Nees (n=12) was studied. They are characterised by the presence of hetero chromatic and euchromatic segments. An idiogram was constructed based on chro mosome length, lengths of heterochromatic and euchromatic segments and arm ratios. Chromosome 11 has the nucleolus organiser in the totally heterochromatic Cytologia 49 short arm.
